Determinants of photosensitization by mono-L-aspartyl chlorin e6.
The mono-N-aspartyl derivative of chlorin e6 (MACE) is a new photosensitizer being examined for use in anti-neoplastic photodynamic therapy. Studies were carried out to identify unique aspects of MACE localization by murine leukemia L1210 cells in vitro. Octanol/water partitioning studies were used to quantitate the hydrophobicity of MACE and two analogs, chlorin e6 and mesochlorin. Sites of cellular localization of these dyes were probed by fluorescence studies, and by examining loci of photodamage. These studies indicate that MACE, a hydrophilic dye, partitions to cytoplasmic loci. Data obtained with chlorin e6, a more hydrophobic dye, are consistent with binding at both membrane and cytoplasmic sites. A substantially more hydrophobic product, meso-chlorin, binds primarily to the cell membrane. While the tumor-localizing porphyrin product HPD binds to plasma LDL less than HDL, MACE and CE are predominantly bound to plasma protein and HDL. Patterns of distribution and localization of MACE differ substantially from those observed with HPD and other hydrophobic sensitizers. Phototoxic effects of MACE could not be specifically attributed to membrane or mitochondrial damage.